Introduction: laparoscopic ventral hernia repair (lvhr) is gaining popularity amongst minimally invasive surgeons, promising shorter lengths of hospital stay and decreased morbidity compared to conventional open repair. We aim to report our experience of lvhr performed at a single institution and analyse morbidity to improve outcome.
as it potentially offers several advantages over traditional open operations, including decreased length of stay (LOS), post-operative pain and time for convalescence (1). Recent studies have also suggested that laparoscopic repair is associated with a shorter operative time, faster return to work and lower incidence of wound infections and major complications compared to open repair (2, 3) in specialised units.
In most comparative studies no difference in recurrence rate has been demonstrated between open and IntRODUCtIOn Laparoscopic repair of incisional and ventral hernias is becoming more popular in the surgical community laparoscopic repair of incisional hernis (3, 4) although there have been reports of decreased recurrence rates in laparoscopic repairs compared to open (5). Additionally, there is a wide range of recurrence rates of laparoscopic ventral hernia repair reported in the literature, ranging from 3% (6) to 18.5% in selected subgroups of patients (7) . this is probably a reflection of the heterogeneous groups of patients operated on, making direct comparisons difficult.
We aim to report our experience of laparoscopic ventral hernia repair in a single institution, characterise the patient group operated on, outline peri-operative results and make suggestions to improve morbidity and recurrence based on our experience.
MEtHODS
A retrospective analysis was performed on all patients who had undergone a laparoscopic ventral hernia repair at our institution by a single surgeon (2003) (2004) (2005) (2006) (2007) . Data was collected from a prospectively collected database, medical records, operative and anaesthetic records and hospital pathology and biochemistry databases. Patient demographics, complications, operative details, morbidity and mortality were recorded. the patient group who had a recurrence were further analysed with demographics (age) and BMI compared to the remaining patients who to date have not had a recurrence.
Means were compared using the student t-test and medians with the Mann Whitney U test. All analyses were performed using statistical software (SPSS v13.0, Chicago, USA). Differences were considered statistically significant at p < 0.05.
RESULtS
there were a total of 55 laparoscopic ventral hernia operations performed on 50 patients. twenty-four (48%) were male and the median BMI was 31 (range 20-41). Fig 1 shows the types of hernia repairs performed: the median operating time was 50 mins (range 30-120), the median LOS was one day (range 1-14) and the median follow-up period was 14 months (range 3-31). Eighty four percent (46/55) of cases were followed up for a minimum duration of a year.
Duration of follow-up was assessed retrospectively as the last recorded clinical encounter with a member of the surgical team.
One procedure was abandoned due to the size of the hernia and dense adhesions following exploratory laparoscopy, and this patient has been warned before the procedure that this would be the likely outcome but had opted for a laparoscopy to confirm this. there were two (3.6%) conversions to open repair. One was due to a large bowel enterotomy and one was due to dense adhesions found when operating on a patient with a recurrence.
Operative complications occurred in two (3.6%) of patients. One was a large bowel enterotomy requiring conversion to open repair and one was a small bowel enterotomy which was repaired through a mini-laparotomy.
Minor morbidity occurred in 12 (21.8%) of patients. two (3.6%) patients developed wound infections, both settling on conservative treatment with oral antibiotics. One (1.8%) patient was re-admitted due to pain, and was subsequently discharge after 24 hrs of in-patient intravenous analgesia and one patient's discharge was delayed for one day due to persistent port site bleeding, which settled with conservative treatment.
Eight (14.5%) of patients developed seromas within the residual hernia sac post-operatively. this was often confused with recurrence clinically and all of these patients but one underwent further imaging (USS or Ct). these patients all settled with conservative treatment (no aspirations or antibiotics were administered). One patient with a seroma presented out of hours and it was clinically thought she had a strangulated recurrence of her incisional hernia and therefore underwent a negative exploratory laparoscopy. At surgery the seroma was aspirated to confirm the diagnosis and she settled on conservative treatment following that.
there were 6 (10.9%) recurrences, two of which were in the same patient. Recurrences were recorded as such if there was radiological or operative evidence of this. there were no recorded suspected recurrences that were not investigated further. All recurrences in this series were diagnosed following clinical examination in the out-patient department. Only 1/6 had not noticed a recurrence of the hernia but in 2/6 cases the appointment was made espe- cially due to the recurrence.there were no mortalities. All recurrences were incisional hernias from previous midline incisions. two patients had previous open repairs which recurred prior to laparoscopic intervention. the mean age in the recurrence group vs. the non-recurrence group was 49.8 yrs vs. 60.8 yrs (p = 0.14) and the mean BMI was 37.1 in the recurrence group vs. 29 (p = 0.01). the mean follow-up period of the patients who experienced a recurrence was 7.6 months (range 7-12). Age was not associated with increased risk of recurrence. Fig 2 shows how the recurrences were treated and the findings at reoperations: All non-absorbable meshes were stapled in place using the Protac helical stapling device (tyco Healthcare, Mansfield, MA, USA) with a minimum of 4 cms overlap of the defect and using a "double-crown" technique. Meshes used were the Composix mesh (Bard, Covington, GA, USA) and the Proceed mesh (Ethicon, new Jersey, USA).
COnCLUSIOn
Laparoscopic ventral hernia repair is a safe alternative to open repair and appears to confer some clinical advantages. the operative time and LOS in this case series appear favourable (median 50mins & one day respectively), thereby decreasing the overall costs of performing this procedure.
Seroma formation was a relatively common (14.5%) occurrence following laparoscopic ventral hernia repair in our series and this was often confused with recurrence clinically, necessitating further imaging in all but one case that underwent a negative exploratory laparoscopy. the authors recommend that any suspicion of recurrence should be imaged prior to operative intervention to avoid unnecessary procedures and the risks they entail to the patient. It has been suggested that cauterization of the hernia sac together with a central full-thickness suture to reduce dead space seems to prevent seroma formation (8) which may contribute to recurrences.
Previously pooled data has suggested a lower recurrence rate in laparoscopic ventral hernia repair compared to open (4.3% vs. 12.1% p < 0.0001) (9), and although this series had a recurrence rate of 10.9%, this still appears to compare favourably with open repair. the higher recurrence rate can be partly explained by relative obesity of this patient group (median BMI 31) and we know that this is associated with a higher recurrence rate (7). Indeed, the patients who had a recurrence had a significantly higher BMI compared to the patients who did not (37.1 vs. 29 p = 0.01).
the fixation method of the mesh has been widely debated in the literature, with some studies suggesting that there is no significant impact on recurrence rate whether suture or tack fixation is used (10, 11) and that indeed mesh fixation with transabdominal sutures takes significantly longer than fixation with a double crown of tackers (12) and may be an additional source of post-operative pain (13) . A recent literature review stated that no firm conclusions could be drawn about whether it is detrimental or not to omit the use of transfascial sutures [ (14) and it may be necessary to have a larger overlap of the prosthesis if sutures are not used. However, in the series published by van't RM et al (15) of 25 laparoscopic incisional hernia repairs with a recurrence rate of 15%, recurrences were all in the first seven cases in which mesh was fixed with staples alone.
We feel that this is significant because in all the recurrences in this series, there was evidence of mesh detachment at laparoscopy, implying inadequate fixation of the mesh. Smietanski et al (16) , using a mathematical model of a ventral hernia, concluded that in the case of small hernias (diameter < 10 cms), Protac used alone could not exert enough force to hold the mesh. It could also be suggested that a 4 mm long tack may not have sufficient length to provide secure placement of a mesh which has a minimum width of 1mm in an obese patient where there is substantial amounts of extra-peritoneal fat.
this case-series has highlighted some important issues faced by surgeons performing laparoscopic ventral hernia repairs. Firstly, seroma formation in the remnant hernial sac appears to be a common complication which unless diagnosed correctly can lead to unnecessary operative intervention and potential further morbidity. It is important to stress that if circumstances allow all suspected recurrences should be imaged appropriately to confirm the diagnosis prior to any intervention. Secondly, this case series highlights the widely debated issue of method of mesh attachment. there is no convincing evidence in the literature to suggest that one method is superior to another however this series, as well as others published prior to this one, provide anecdotal evidence of the inadequacy of helical stapling in the sub-group of obese patients. therefore, until higher level evidence is available on this subject, the authors would advocate the use a large overlap of mesh (min. 5 cm) secured in place with at least four transfascial sutures, particularly in the difficult sub-group of obese patients. Further prospective randomised controlled trials conducted in homogeneous and comparable groups of patients are necessary to determine the factors that can be manipulated to decrease morbidity and recurrence rates.
